Inhibition of glutamate uptake in the rostral ventrolateral medulla enhances baroreflex-mediated bradycardia in conscious rats.
The current investigation tested the hypothesis that inhibition of L-glutamate uptake in the rostral ventrolateral medulla (RVL) enhances the baroreceptor-mediated heart rate responses. In conscious freely moving rats, unilateral microinjection of the L-glutamate uptake blocker p-chloromercuriphenylsalfonic acid (PCMS, 0.1 nmol) elicited a 45% increase in the baroreflex-mediated bradycardic response tested by i.v. phenylephrine (-2.0 +/- 0.1 vs -2.9 +/- 0.2 beats/min/mmHg). In the same rats, evidence for the ability of PCMS to inhibit L-glutamate uptake at the site of its microinjection in the RVL was obtained. PCMS microinjected into the RVL did not influence basal blood pressure and heart rate. However, the cardiovascular responses elicited by L-glutamate (5 nmol) microinjected into the RVL were significantly enhanced by PCMS pretreatment. The pressor and bradycardic responses to L-glutamate increased 53% (from 28.3 +/- 2.4 to 43.4 +/- 4.7 mmHg) and 68% (from -59.6 +/- 13.1 to -100.0 +/- 7.2 beats/min), respectively after PCMS. An equal volume of ACSF microinjected into the RVL had no effect on BRS (-2.1 +/- 0.2 vs -1.9 +/- 0.1 beats/min/mmHg), nor on the pressor (29.9 +/- 7.4 vs 30.6 +/- 4.4 mmHg) and bradycardic (-50.3 +/- 12.0 vs -43.3 +/- 12.0 beats/min) responses elicited by L-glutamate. These findings suggest that: (i) glutamatergic pathways in the RVL serve a facilitatory role in processing the baroreceptor information, and (ii) L-glutamate uptake mechanisms exert a restraining influence on BRS and the cardiovascular effect of L-glutamate.